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(g) Inhibition of myeloperoxidase activity. 

(S7) A method of inhibiting myeloperoxidase activity or a physiological condition associated with an 
W excess thereof, comprising administering to a human in need thereof an effective amount of a 
compound having the formula 



OCH 2 CH 2 — R 2 




(I) 

wherein R 1 and R 3 are independently hydrogen, -CH 3 , 
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-C-<Ci-C 6 alkyl)/ or -C-Ar / 

wherein Ar is optionally substituted phenyl ; ■ ^ ~ « 

R 2 is sdected from the group consisting of pyrrolidine, hexamethyieneammo, and pipendino , or a 
pharmaceutical^ acceptable salt of solvate thereof. 
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R 1 O l 

wherein Ri and R3 are independently hydrogen, -CH 3f 
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wherein Ar is optionally substituted phenyl; 

R2 is selected from the group consisting of pyrrolidino, hexamethyleneimino. and pipendino, and phar- 

15 maceutically acceptable salts and solvates thereof. ,*_,«„. 

The invention also encompasses a method for inhibiting a physiological condition associated with excess 
myeloperoxidase, comprising administering to a human in need thereof an effective amount of a compound of 

^ThVcurrent invention concerns the discovery that a select group of 2-phenyl-3-aroylbenzothiophenes 
(benzothiophenes), those of formula I, are useful for inhibiting myeloperoxidase activity or a physiological con- 
dition due. at least in part, to an excess of the enzyme activity or protein thereof. The therapeutic and prophy- 
lactic treatments provided by this invention are practiced by administering to a human in need thereof a dose - 
of a compound of formula I or a pharmaceutically acceptable salt or solvate thereof, that is effechve to inhtb.t 
myeloperoxidase activity or physiological conditions caused at least in part thereby. 

The term "inhibit" includes its generally accepted meaning which includes prohibiting, preventing, restrain- 
ing and slowing, stopping or reversing progression, severity or a resultant symptom. As such, the present meth- 
od includes both medical therapeutic and/or prophylactic administration, as appropriate. 

The term "physiological condition associated with an excess of myeloperoxidase" encompasses those dis- 
orders associated with an inappropriate amount or reaction to myeloperoxidase present, or the effect or activity 
of such in a locale. Examples of such conditions, includes systemic lupus erythrematosas. Hashimoto s thy- 
roiditis.' myasthenia gravis, rheumatoid arthritis, multiple sclerosis. Guillan Barre syndrome, and glomerulo- 

neP Raloxifene is a preferred compound of this invention and it is the hydrochloride salt of a compound of for- 
mula 1 wherein R 1 and R 3 are hydrogen and R 2 is 1-piperidinyl. 

Generally, at least one compound of formula I is formulated with common excipients, diluents or carriers, 
and compressed into tablets, or formulated as elixirs or solutions for convenient oral administration, or admin- 
istered by the intramuscular or intravenous routes. The compounds can be administered transdermal^, and 
may be formulated as sustained release dosage forms and the like. 

The compounds used in the methods of the current invention can be made according to established pro- 
cedures, such as those detailed in U.S. Patent Nos. 4.133.814. 4.418.068. and 4,380.635 all of which are in- 
corporated by reference herein. In general, the process starts with a benzo[b]thiophene having a 6-hydroxyl 
group and a 2-(4-hydroxyphenyl) group. The starting compound is protected, acylated. and ^protected to form 
the formula I compounds. Examples of the preparation of such compounds are provided in the U.S. patents 
discussed above. The term "optionally substituted phenyl" includes phenyland^phenyl subst ituted once or 
-twice^ith-C?CralkWCrC^ or ^(cHloro or f luoro)methyl 



20 



25 



30 



35 



50 



55 



;e Willi Oi-^e «'Kyi» i iyui wyxji MiMw, W...W.-, , -% - . 

The compounds used in the methods of this invention form pharmaceutically acceptable acid and base 
addition salts with a wide variety of organic and inorganic acids and bases and include the physralogically ac- 
ceptable salts which are often used in pharmaceutical chemistry. Such salts are also part of this invention. 
Typical inorganic acids used to form such salts include hydrochloric, hydrobromic. hydroiodic. nrtnc. sulfuric, 
phosphoric, hypophosphoric and the like. Salts derived from organic acids, such as aliphatic mono and d.car- 
boxylic acids, phenyl substituted alkanoic acids, hydroxyalkanoic and hydroxyalkandioic acids, aromatic acids, 
aliphatic and aromatic sulfonic acids, may also be used Such pharmaceutically acceptable salts thus mclude 
acetate, phenylacetate. trifluoroacetate. acrylate. ascorbate. benzoate. chlorobenzoate. dinitrobenzoate, hy- 
droxybenzoate. methoxybenzoate. methylbenzoate. o-acetoxybenzoate, naphthalene-2-benzoate. brom.de, 
isobutyrate, phenylbutyrate, p-hydroxybutyrate, butyne-1 .4-dioate. hexyne-1 ,4-dtoate. caprate. caprylate. 
chloride, cinnamate. citrate, formate, f umarate. glycollate, heptanoate, hippurate. lactate, malate. maleate hy- 
droxymaleate. malonate, mandelate. mesylate, nicotinate. isonicotinate. nitrate, oxalate, phthalate. teraphtha- 
late phosphate, monohydrogenphosphate, dihydrogenphosphate. metaphosphate. pyrophosphate, propio- 
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solid polyethyl glycols. ' UDnCanlS SUCh 38 fa,c ' calcium ana T«gnesium stearAe^anS 

ution^^ 
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Formulation 1 : Gelatin Capsules 

Hard gelatin capsules are prepared using the following: 
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In/iroHi Ant 

ingreuiew 


Quantity fma/caDSule) 


Active ingredient 


0.1 - 1000 


Starch, NF 


0-650 


Starch f lowable powder 


0-650 


Silicone fluid 350 centistokes 


0-15 



10 The ingredients are blended, passed through a No. 45 mesh U.S. sieve, and filled into hard gelatin capsules. 

Examples of specific capsule formulations of raloxifene that have been made include those shown below: 

Formulation 2: Raloxifene capsule 



15 


Ingredient 


Quantity (mg/capsule) 




Raloxifene 


1 




Starch, NF 


112 


20 


Starch f lowable powder 


225,3 




Silicone fluid 350 centistokes " 


1.7 
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Formulation 3; Raloxifene capsule 



Ingredient 


Quantity (mg/capsule) 


Raloxifene 


5 


Starch, NF 


108 


Starch f lowable powder 


225.3 


Silicone fluid 350 centistokes 


17 



Formulation 4: Raloxifene capsule 
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Ingredient 



Raloxifene 
Starch, NF 



Starch f lowable powder 
Silicone fluid 350 centistokes 



Quantity (mg/capsule) 



10 

103 
22573 
1.7 
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Formulation 5 : Raloxifene capsule 





Ingredient 


Quantity (mg/capsule) 


5 


Raloxifene 


50 




Starch, NF 


150 




Starch flowable powder 


397 


10 


Silicone fluid 350 centistokes 


3.0 



The specific formulations above may be changed in compliance with the reasonable variations provided. 
A tablet formulation is prepared using the ingredients below: 

15 Formulation 6: Tablets 



20 



Ingredient 


Quantity (mg/tablet) 


Active ingredient 


0.1 - 1000 


Cellulose, microcrystalline 


0 - 650 


Silicon dioxide, fumed 


- - . 0- 650 


Stearate acid 


' 0-15 



The components are blended and compressed to form tablets. 

Alternatively, tablets each containing 0.1 - 1 000 mg of Active ingredient are made up as follows: 

Formulation 7 : Tablets 





Ingredient 


Quantity (mg/tablet) 




Active ingredient 


0.1 - 1000 


35 


Starch 


45 




Cellulose, microcrystalline 


35 




Polyvinylpyrrolidone (as 1 0% solution in water) 


4 


40 


Sodium carboxymethyl cellulose 


4.5 




Magnesium stearate 


0.5 




Talc 


1 



45 — — . 

The active ingredient, starch, and cellulose are passed through a No. 45 mesh U.S. sieve and mixed thor- 
oughly, the solution of polyvinylpyrrolidone is mixed with the resultant powders which are then passed through 
a No. 14 mesh U.S. sieve. The granules so produced are dried at 50°-60° C and passed through a No: 1 8 mesh 
U.S. sieve. The sodium carboxymethyl starch, magnesium stearate, and talc, previously passed through a No. 
50 60 U.S. sieve, are then added to the granules which, after mixing, are compressed on a tablet machine to yield 
tablets. 

Suspensions each containing 0.1 - 1000 mg of Active ingredient per 5 mL dose are made as follows: 
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Formulation 8: Suspensions 
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Ingredient 


Quantity (mg/5 ml) 


5 


Active inaredient 


0.1 - 1000 mg 




QnHium rarhnwmp.thvl cellulose 


50 mg 




Syrup 


1.25 mg 


10 


Benzoic acid solution 


0.10 mL 




Flavor 


qv. 




Color 


q.v. 


15 


Purified water to 


5mL 



The active ingredient is passed through a No. 45 mesh U.S. sieve and mixed with the sodium carboxymethyl 
cellulose and syrup to form a smooth paste. The benzoic acid solution, flavor, and color are diluted with some 
of the water and added, with stirring. Sufficient water is then added to produce the required volume. 
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In order to investigate the myeloperoxidase activity inhibiting properties of compounds of formula 1, Assays 
1 and 2, as set out in Jansson (supra .), are employed. 

In this assay, human PMN leukocytes are stimulated with estriol to increase myeloperoxidase activity in 
the presence of added hydrogen peroxide. The conversion of luminol by hypochlorous acid is measured by 
chemiluminescence. The reaction mix consists of cells (1 0% agent or compound of formula 1 (1 uM), hydrogen 





Agent 


Light Units 




None 


1.57 


35 


Tamoxifen 


2.00 




ICI 164,384 


1.74 




17-p-estradiol 


3.426 


40 


Raloxifene 


1.967 




Estrione 


2.425 




Estriol 


2.76 


45 


Estriol + Tamoxifen 


2.69 




Estriol -i- ICI 


2.40 




Estriol + Raloxifene 


1.26 



Estrogen and its analogs stimulate myeloperoxidase activity as measured above. Raloxifene, but not ta- 
moxifen, antagonizes the estriol stimulated chemiluminescence. 



55 



Assay 2 

Purified human myeloperoxidase is incubated with agent (estrogen or compound A), in the presence of 
luminol at 37°C. The substrate, hydrogen peroxide, is added and the chemiluminescence measured. The re- 
action mix is human MPE (250 ng), agent or Compound A (10 uM, titrated), hydrogen peroxide (1mm), and 
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luminol (0.2 mm). In the following, Compound A is a compound where R 1 and R* are hydrogen, and R* is 1- 
pyrrol idino. 
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CONDITION 


LIGHT UNITS 


NoMPE 




Estrone 


1.43 


Estriol 


1.44 


Compound A 


1.30 


With MPE 




DMSO 


10.67 


Estrone 


9.60 


DMSO 


11.36 


Estriol 


11.55 


DMSO 


10.48 


Compound A 


6.43 



Estrogen and its analog have little or no effect on MPE activity, however, Compound A reduced by about 
50% the activity of purified MPE. 

25 

ASSAY 3 



Five to fifty women are selected for the clinical study. The women suffer from SLE or rheumatoid arthritis. 
Because of the idiosyncratic and subjective nature of these disorders, the study has a placebo control group, 

30 i.e., the women are divided into two groups, one of which receives a compound of formula 1 as the active agent 
and the other receives a placebo. Women in the test group receive between 50-200 mg of the drug per day 
by the oral route. They continue this therapy for 3-12 months. Accurate records are kept as to the number and 
severity of the symptoms in both groups and at the end of the study these results are compared. The results 
are compared both between members of each group and also the results for each patient are compared to the 

35 symptoms reported by each patient before the study began. 

Utility of the compounds of formula I is illustrated by the positive impact they have in at least one of the 
assays described above. 
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1. The use of a compound having the formula 
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wherein R 1 and R 3 are independently hydrogen. -CH 3 , 

O 
II 

C— (C,-C 6 alkyl) 

25 or 

O 
II 

30 C — At t 

wherein Ar is optionally substituted phenyl; 

R2 is selected from the group consisting of pyrrolidino and piperidino; or a pharmaceutical^ ac- 
35 ceptable salt or solvate thereof, in the preparation of a medicament useful for inhibiting myeloperoxidase 

activity. 

2. The use of Claim 1 wherein said compound is the hydrochloride salt thereof. 
^ 3. The use of Claim 1 wherein said medicament is prophylactic. 
4. The use of Claim 1 wherein said compound is 
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or its hydrochloride salt. 
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5- The use of a compound having the formula 
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15 

(I) 

wherein R 1 and R 3 are independently hydrogen, -CH 3i 

20 

O 

II 

C — (C,-C 6 alkyl) 

25 , 

or 

30 O 

II 

C — At 

0 

35 wherein Ar is optionally substituted phenyl; 

R 2 is selected from the group consisting of pyrrolidino and piperidino; or a pharmaceutical^ ac- 
ceptable salt or solvate thereof, in the preparation of a medicament useful for inhibiting a physiological 
disorder associated with an excess of myeloperoxidase. 

40 6. The use of Claim 5 wherein said compound is the hydrochloride salt thereof. 

7. The use of Claim 5 wherein said medicament is prophylactic. 



8. The use of Claim 5 wherein said compound is 

45 ■ "' 
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or its hydrochloride salt. 

The use of Claim 5 wherein said disorder is selected from systemic lupus erythrematosas, Hashimoto's 
thyroiditis, myasthenia gravis, rheumatoid arthritis, multiple sclerosis, Guillan Barre syndrome, or glomer- 
ulonephritis. 
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